Significance of Cys-153 for the phosphatase activity of glyceraldehyde-3-phosphate dehydrogenase.
After oxidation of the catalytically active sulfhydryl group of Cys-149, glyceraldehyde-3 phosphate dehydrogenase is known to acquire an acylphosphatase activity. Modification of one cysteine residue, obviously Cys-153, with p-mercuribenzoate or N-ethylmaleimide fully inactivates the phosphatase activity of the oxidized enzyme suggesting that this amino acid residue is involved in the reaction. An acyl transfer between Cys-153 and the sulfenic acid derivative of Cys-149 in the mechanism of the phosphatase reaction could explain the data obtained. Compounds which contain heteroatoms at two adjacent carbon atoms such as alpha-amino acids, peptides, EDTA and o-phenanthroline are shown to inhibit the phosphatase reaction of glyceraldehyde-3-phosphate dehydrogenase. These compounds bind in the active centre region close to Cys-153 and may interfere with the acyl transfer reaction thus inhibing the overall phosphatase reaction.